A prospective correlational study was conducted to examine the influence of adolescent mothers' breastfeeding attitudes and confidence on breastfeeding initiation and duration. A convenience sample of 100 pregnant adolescents who were contemplating breastfeeding completed the Breastfeeding Self-Efficacy Scale-Short Form (BSES-SF) and the Breastfeeding Attitude Questionnaire (BAQ). The BSES-SF was readministered during the first week postpartum to those adolescents who initiated breastfeeding (n = 84). Adolescents who were breastfeeding at the initial contact received a follow-up contact at 4 weeks postpartum. Comparisons were made between those adolescent mothers who initiated breastfeeding (n = 84) and those who did not (n = 16). Significantly more mothers with higher prenatal attitude scores initiated breastfeeding. Mothers with higher prenatal breastfeeding attitude scores and higher prenatal and postnatal confidence scores were more likely to continue breastfeeding to 4 weeks postpartum. Health professionals are encouraged to develop strategies to enhance breastfeeding attitudes and confidence among adolescent mothers. J Hum Lact. 24(3):268-277.
More than 9 out of every 100 live births in the province of Manitoba, Canada are to young mothers less than 19 years of age. 1 The social and economic disadvantages experienced by many adolescent mothers place their infants at significantly greater risk for infant mortality, morbidity, and developmental delays. 2 The importance of breastfeeding in reducing infant morbidity and enhancing growth and development is well documented in the literature on infant nutrition. [3] [4] [5] [6] [7] A collaborative statement on infant nutrition by the Canadian Pediatric Society, Dieticians of Canada, and Health Canada 8 recommends exclusive breastfeeding for the first 6 months postpartum. Adolescent mothers often do not initiate breastfeeding or they prematurely discontinue within the first few weeks postpartum. 3, 4, 9, 10 Studies on adult mothers have identified maternal breastfeeding confidence both prenatally and postnatally as an important modifiable variable in influencing breastfeeding outcomes. [11] [12] [13] [14] [15] [16] [17] [18] [19] The Breastfeeding Self-Efficacy Scale (BSES), developed to assess a mother's confidence in her ability to breastfeed her infant, 13 was used in several international studies to measure adult mothers' breastfeeding confidence on their breastfeeding duration. [11] [12] [13] [14] [19] [20] [21] [22] Studies involving adult mothers in Canada, 14 Australia, 11 China, 20 and Puerto Rico 21 have shown that BSES scores during the first week postpartum have consistently predicted breastfeeding rates at 4, 6, 8, and 16 weeks postpartum. For example, adult Polish mothers with higher BSES scores during the first week postpartum were more likely to be exclusively breastfeeding at 8 and 16 weeks postpartum than mothers with lower BSES scores. 22 In an Australian study, adult mothers who did not initiate breastfeeding had significantly lower levels of breastfeeding confidence than those who initiated breastfeeding and continued to 6 months postpartum. 16 In a US study, maternal breastfeeding confidence in expectant adult mothers was one of the most significant psychosocial and demographic factors influencing breastfeeding duration. Women with lower breastfeeding confidence were 3 times more likely to prematurely discontinue breastfeeding when compared to more confident women. 15 Similarly, decreasing levels in a mother's breastfeeding confidence during the early postpartum period was found to be major factor in terminating breastfeeding. 17 However, studies that measure the influence of adolescent mothers' breastfeeding confidence levels during the prenatal and early postpartum period on breastfeeding outcomes are lacking.
Maternal attitudes towards breastfeeding also influence breastfeeding outcomes. 23 For example, research suggests that adolescents' views on the advantages and disadvantages of breastfeeding and their perceptions of breastfeeding barriers significantly influenced their infant feeding decisions. 3, 24, 25 Descriptive studies on nonpregnant adolescent girls' breastfeeding attitudes report that adolescents who had been breastfed themselves and those who had been exposed to breastfeeding models held more positive attitudes toward breastfeeding. [26] [27] [28] [29] Older adolescent girls held more positive attitudes than younger adolescents 26 and more positive attitudes were found in those adolescents who planned to breastfeed their future children. 27 Similarly, a US study, which examined the influence of breastfeeding attitudes among low-income pregnant adolescents between the ages of 13 and 20 years, found that adolescents who were breastfed as infants had more positive attitudes towards breastfeeding than those who were bottle-fed. In addition, the mothers reported that their attitudes toward breastfeeding were influenced by the attitudes of their own mother, partner, and their friends. 30 In another US study examining adolescent mothers' breastfeeding attitudes and behaviors, the adolescent mothers who chose to breastfeed cited more benefits and fewer barriers associated with breastfeeding than those who chose to bottle-feed their infants. 24 Adolescent mothers often have ambivalent attitudes concerning breastfeeding. Focus group interviews revealed that pregnant adolescents were undecided concerning their infant feeding method and held both negative and positive attitudes toward breastfeeding. 31 Evidence suggests that maternal breastfeeding confidence and attitudes may significantly influence breastfeeding initiation and duration rates. Unfortunately, no study has examined the influence of breastfeeding confidence or self-efficacy on breastfeeding outcomes among adolescent mothers and few studies have examined the role of breastfeeding attitudes. The purpose of this prospective correlational study was to examine the influence of breastfeeding confidence and attitudes on breastfeeding initiation and duration to 28 days postpartum among adolescent mothers. The relationship between breastfeeding confidence and attitudes toward breastfeeding, and additional predictors of breastfeeding initiation and duration were also examined. This study was guided by the Breastfeeding Self-Efficacy Theory, 32 which was derived from Bandura's Social Learning Theory. 33
Methods

Sample
After obtaining ethical approval from the University of Manitoba Research Ethics Board, a convenience sample of 103 pregnant adolescents between the ages of 15 and 19 years was recruited between October 2004 and October 2005. Adolescents were eligible to participate in the study if they were more than 34 weeks pregnant, had a singleton fetus, and were contemplating breastfeeding. Adolescent mothers were excluded from the study if they had decided to exclusively bottle-feed, planned to place their infant for adoption, or had been given a Birth Alert notice (notification to health care providers that the infant may be removed from the mother's care). Delivery of a preterm infant (less than 37 weeks gestation) or an infant who was admitted to the neonatal intensive care unit, had congenital abnormalities, or who was apprehended at birth (removed from the mother's care) precluded further participation in the study.
The adolescent mothers were recruited from antenatal clinics at a tertiary care teaching hospital in Winnipeg, Manitoba, Canada. The hospital is situated in a heterogeneous inner-city community known for its social, economic, and cultural diversity. It is also a major obstetrical referral center for physicians in Manitoba and Northern Ontario, and has almost 5000 deliveries per year. Although the hospital is striving to be Baby Friendly, it has not as yet achieved the Baby Friendly designation. However, the support of hospitalbased lactation consultants is available to all postpartum mothers during their hospital stay.
The adolescent prenatal clinic provides comprehensive, age appropriate prenatal and postnatal care for adolescents less than 18 years of age. Clinic staff consists of an obstetrician/gynecologist, 2 nurses, a social worker, and a dietician. Approximately 30 to 35 expectant adolescents attend the hospital's adolescent prenatal clinics each week and more than 60% of these adolescents are of First Nations (North American Indian) race/ethnicity. Following informed consent procedures, the Breastfeeding Attitude Questionnaire (BAQ), 26 the Breastfeeding Self-Efficacy Scale-Short Form (BSES-SF), 14 and a Demographic and Breastfeeding Information Questionnaire were administered orally. To assist in collecting follow-up data, contact telephone numbers of family members were requested and a movie coupon was provided to thank the pregnant adolescents for their participation. These strategies have been identified as useful in the recruitment and retention of socially and economically disadvantaged women. 32 To follow mothers postnatally, the perinatal discharge clinician at the teaching hospital notified the researcher when the participating adolescents had delivered their infants. All mothers were contacted during the first week postpartum and the BSES-SF questionnaire was readministered to those who had initiated breastfeeding. Adolescents who were still breastfeeding their infants at the first postpartum contact were contacted again at 4 weeks postpartum to determine their infant feeding method and their reasons for terminating breastfeeding if they were no longer breastfeeding.
Outcome Measures
Breastfeeding self-efficacy. Based on Bandura's self-efficacy theory, 13 the BSES-SF, 14 a 14-item self-report instrument, was used to measure breastfeeding confidence. All items are anchored with a 5-point Likert-type scale where 1 indicates "not at all confident" and 5 indicates "always confident." Items are presented positively and summed to produce a score ranging from 14 to 70, with higher scores indicating higher levels of breastfeeding self-efficacy. For the antenatal administration of the BSES-SF, the stem of each item was changed from "I can" to "I think I can."
Breastfeeding attitudes. The Breastfeeding Attitude Questionnaire (BAQ) was adapted from an earlier questionnaire to assess breastfeeding attitudes in high school girls 15 to 18 years of age. 30 The BAQ consists of 18 items rated using a 5-point Likert type scale where 1 indicates "strongly disagree" and 5 indicates "strongly agree." Items on this questionnaire are both positive (eg, breastfeeding is the healthiest feeding for the baby) and negative (eg, breastfeeding is old fashioned) with negative items being reverse scored. Total attitude scores range from 18 to 90, with higher scores indicating a more positive breastfeeding attitude.
Breastfeeding outcomes. Adolescent mothers were defined as having initiated breastfeeding if the mother either placed the infant to the breast or the infant was given any of the mother's breast milk. The determination of breastfeeding initiation was based on maternal self-report during the initial postpartum contact.
In this study, breastfeeding duration was measured as the length of time in days from the time the infant received any amount of breast milk to the time of weaning, or to the time of completion of data collection (28 days) for those mothers who continued to breastfeed their infants.
Data Analysis
The Statistical Package for the Social Sciences (SPSS) Version 13 for Windows was used for data analysis. Demographic data were analyzed using descriptive statistics. The Fisher's exact test was used to test for significant differences in distribution of categorical variables between the groups of breastfeeding adolescents. The mean prenatal Breastfeeding Self-Efficacy Score (x -= 52) was used as a guide to divide the adolescents into high and low breastfeeding confidence groups. The mean prenatal Breastfeeding Attitude Score (x -= 68) was also used as a guide to divide the adolescents into high and low breastfeeding attitude groups.
The Shapiro-Wilks test of normality was conducted to determine the appropriate use of parametric versus nonparametric testing for interval and ratio variables. When normality assumptions were met, the independent 2-tailed t test was used. When assumptions of normality were not met, the nonparametric alternative (Mann-Whitney) was used. Pearson's product-moment correlation coefficients (Pearson's r) or Spearman's ρ were computed to examine the relationships between breastfeeding attitudes and breastfeeding confidence. Two-tailed analyses were performed using a significance level of P < .05. Kaplan-Meier survival curves were estimated to analyze the influence of breastfeeding attitudes and confidence on the duration of breastfeeding. Finally, a Cox regression analysis was used to determine the effects of confounding variables that may influence adolescent mothers' breastfeeding duration.
Results
Participants
A total of 103 adolescents met the inclusion criteria and agreed to participate in the study. During the conduct of this study, 3 participants became ineligible: one delivered her infant at less than 37 weeks gestation, another had her infant apprehended at birth, and an additional participant was lost to postpartum follow-up contact. The final study sample consisted of 100 adolescent mothers.
The adolescent mothers who participated in the study ranged in age from 15 to 19 years (x -± SD = 16.82 ± 1.18). The majority (62%) reported a racial/ethnic background of First Nations. A total of 68 (68%) claimed to be students, even though some of them were not attending school at time of participation in the study. The highest school grade completed by the study participants ranged from grade 7 to grade 12, with a mean grade level of 9.38 ± 1.16. Only 17 of the adolescent mothers (17%) had completed grade 11 or grade 12. The majority of the mothers (95%) had a spontaneous vaginal delivery and infant birth weights ranged from 2611 to 4876 g (3499 ± 475.14 g). Of the 84 adolescents who initiated breastfeeding, only 46 mothers continued to breastfeed to 4 weeks postpartum.
There were no significant differences in age, education, ethnicity, employment or student status, living arrangements, participation in prenatal classes, smoking history, and obstetrical experiences between adolescent mothers who initiated breastfeeding and those who did not (Table 1) . However, significantly more mothers who initiated breastfeeding were breastfed as infants. These mothers also planned to breastfeed their infants significantly longer and had decided to breastfeed either before pregnancy or during their first trimester. Additionally, more mothers who initiated breastfeeding reported having a partner who was very supportive of their breastfeeding decision.
Breastfeeding Confidence and Breastfeeding Initiation
The 2 groups of adolescent mothers were those who initiated breastfeeding (n = 84) and those mothers who did not initiate breastfeeding (n = 16). Among those mothers who initiated breastfeeding, 48 (57.1%) had a high prenatal breastfeeding self-efficacy score, whereas among those who did not initiate breastfeeding, only 6 (37.5%) mothers had a high prenatal self-efficacy score; however, this difference was not statistically significant (P = .178) ( Table 2) . Although the mean prenatal breastfeeding selfefficacy score for those mothers who initiated breastfeeding (52.5 ± 7.33) was higher than the mean prenatal breastfeeding self-efficacy score for those who did not initiate (48.63 ± 8.75), the differences in mean scores did not achieve statistical significance (P = .063) ( Table 2) .
Breastfeeding Attitudes and Breastfeeding Initiation
Significantly more mothers with a high prenatal attitude score initiated breastfeeding (n = 46, 54.8%) compared with those who did not initiate breastfeeding (n = 1, 6.3%) (P = .001) ( Table 2 ). There was also a statistically significant difference in the mean attitude score of those mothers who initiated breastfeeding (68.55 ± 8.08) and those who did not initiate breastfeeding (60.75 ± 4.95) (P = .001) ( Table 2) .
Breastfeeding Confidence and Breastfeeding Duration
Of the 84 adolescent mothers who initiated breastfeeding, 48 (57.14%) were in the higher prenatal confidence group and 36 (42.86%) mothers were in the lower prenatal confidence group. The Kaplan-Meier survival curve analysis (Figure 1) indicates that a higher proportion of mothers in the higher prenatal confidence group (n = 32, 66.67%) maintained breastfeeding to the 28-day contact period compared with the lower prenatal confidence group (n = 14, 38.89%). This difference in breastfeeding survival based on prenatal breastfeeding confidence is statistically significant (hazard ratio = 2.22, 95% CI = 1.13-4.17, P = .02).
A comparison of postnatal breastfeeding confidence and duration is provided-for those adolescent mothers who initiated breastfeeding-in Figure 2 . Of the mothers in the low postnatal confidence group (n = 24), 5 (20.80%) had breastfeeding duration of at least 28 days. Of those mothers in the high postnatal confidence group (n = 59), 41 (69.5%) had breastfeeding duration of at least 28 days. Significantly more mothers in the high postnatal confidence group maintained breastfeeding to the 28-day contact period (hazard ratio = 4.19, 95% CI = 2.18-8.04, P = .001).
Breastfeeding Attitudes and Breastfeeding Duration
Among those mothers (n = 84) who initiated breastfeeding, 45 (53.5%) had higher breastfeeding attitude scores and 39 (46.43%) had lower attitude scores. In the lower attitude group, only 16 (41.0%) mothers continued to breastfeed for at least 28 days in comparison with 30 (66.7%) mothers in the high attitude group. Figure 3 depicts the Kaplan-Meier survival curves for mothers with low and high breastfeeding attitude scores. Significantly more mothers in the higher attitude group maintained breastfeeding to the 28-day contact period (hazard ratio = 2.17, 95% CI = 1.13-4.17, P = .02). 
Relationships Between Breastfeeding Confidence and Attitudes
There was a significant positive relationship between measures of prenatal breastfeeding confidence and prenatal breastfeeding attitudes (Pearson's r = 0.404, P = .001, N = 100). A significant relationship was found between prenatal breastfeeding attitude and postnatal confidence for mothers who initiated breastfeeding (Spearman's ρ = .224, P = .04, n = 84). A significant relationship between prenatal and postnatal breastfeeding confidence was also found (Spearman's ρ = .526, P = .001, n = 84). Table 3 presents the univariate analysis of factors associated with duration of breastfeeding to 28 days. Those variables significantly associated with shorter breastfeeding duration were then entered into a Cox multivariate regression to determine which predictor variables had the greatest influence on breastfeeding duration. Variables entered in step 1 included prenatal classes, smoking, prenatal breastfeeding attitude, prenatal and postnatal breastfeeding confidence, living situation, planned duration of breastfeeding, very supportive partner prenatally, very supportive health professional prenatally, and timing of the breastfeeding decision. In the final model, the following variables were found to be significant predictors of quitting breastfeeding prior to 28 days postpartum: low postnatal breastfeeding confidence (hazard ratio = 3.63, 95% CI = 1.85-7.13, P = .001), smoking (hazard ratio = 2.26, 95% CI 1.13-4.50, P = .020), and planned duration of breastfeeding for less than 3 months (hazard ratio = 2.57, 95% CI = 1.24-5.33, P = .011). 
Predictor Variables of Breastfeeding Duration
Discussion
This study addresses an important gap in the literature regarding the association between adolescent mothers' breastfeeding confidence, attitudes, and their breastfeeding outcomes. Study results indicate that adolescent mothers with high prenatal attitude scores were significantly more likely to initiate breastfeeding than those with low scores. Additionally, adolescent mothers who had more positive attitudes toward breastfeeding also had higher prenatal breastfeeding self-efficacy scores.
The findings concerning breastfeeding attitudes are similar to the results of a US study, which used the BAQ to determine the breastfeeding attitudes of pregnant adolescents (n = 128). 30 In the US study, adolescent mothers who breastfed their infants after delivery also had significantly higher scores on the BAQ than did mothers who bottle-fed.
Items on the attitude scale address those issues that previous research studies on pregnant adolescent mothers have found to be significant concerning breastfeeding decisions and outcomes. 22 These issues include body image and modesty or embarrassment, breastfeeding support from the teens' mother, boyfriend, and friends, breastfeeding knowledge, and additional perceived barriers to breastfeeding. Adolescents who felt more positive about these issues were also more likely to breastfeed their infants in the immediate postpartum period. Health professionals are encouraged to determine the breastfeeding attitudes of pregnant adolescents early in the prenatal period to dispel any breastfeeding myths and to offer breastfeeding education and support.
It may also be beneficial to target adolescents with breastfeeding education before pregnancies are initiated. Studies using questionnaires to determine breastfeeding attitudes and knowledge of school-aged adolescents found important deficits in their breastfeeding knowledge. 3 A Canadian study 35 describes the lack of breastfeeding knowledge among female adolescents and their low exposure to breastfeeding mothers. The article emphasizes the importance of breastfeeding health promotion in schools. A number of similar findings on the importance of breastfeeding education that targets young people before they initiate pregnancies have also been reported. [36] [37] [38] [39] [40] Significantly more mothers in the high prenatal and postnatal self-efficacy and attitude groups maintained breastfeeding to the 28-day contact period. Of the 3 main study variables (prenatal attitudes, prenatal confidence, and postnatal confidence), only postnatal confidence remained a significant predictor of breastfeeding duration to 28 days postpartum in the Cox multivariate regression method. These results confirm the findings of studies that used the BSES with adult mothers [11] [12] [13] [14] [19] [20] [21] [22] and provide support for the breastfeeding self-efficacy theory. Adolescent mothers who are identified as having lower breastfeeding confidence in the immediate postpartum period should receive additional breastfeeding confidence building strategies and breastfeeding support.
The weaker relationship between prenatal breastfeeding attitudes and postnatal confidence suggests that adolescent mothers who are positive about breastfeeding prenatally still require breastfeeding supportive measures postnatally to assist them to successfully breastfeed. The significant relationship between prenatal and postnatal breastfeeding confidence also suggests that the promotion of prenatal breastfeeding confidence may be a positive strategy to increase breastfeeding duration. Further research is warranted.
This study also revealed additional factors that influence adolescent mothers' breastfeeding initiation and duration. As reported in an earlier study, 3 the intended duration of breastfeeding was a significant factor in both breastfeeding initiation and duration. Similar to the findings of a US study, 41 significantly more adolescent mothers who initiated breastfeeding were also breastfed as infants. It is likely that these mothers received greater support, encouragement, and more positive feedback from their own mothers about the benefits of breastfeeding.
Unlike previous research with adolescent mothers, 3, 9, 25 no significant differences in age and educational level were found between those mothers who initiated and those who did not. Additionally, no statistical differences were found in ethnicity between these 2 groups of mothers. This study finding is in contrast to previous research studies on adult mothers 42 and is inconsistent with reported provincial breastfeeding initiation rates of newborn infants for First Nations women of 57.9% compared with 82.2% for all other Manitoba women. 43 However, as the majority of study participants reported a racial/ethnic background of First Nations (62%), breastfeeding supportive measures that address the unique needs and cultural perspectives of First Nations adolescent mothers should be considered.
Having a very supportive partner was associated with breastfeeding initiation but was not a significant predictor variable for breastfeeding duration. These findings partially support those of previous studies that reported the adolescent's mother or infant's father as being most influential in the adolescent mother's decision to breastfeed, and their approval was associated with breastfeeding initiation. 25 The lack of statistical significance between the 2 groups of adolescent mothers concerning the breastfeeding support of their own mothers may relate to the criteria for participation in this study. In general, adolescents who choose to breastfeed their infants are more likely to have supportive mothers prenatally and in the postpartum period. These study findings encourage the referral of adolescent mothers to breastfeeding support groups that include the mothers' own supportive network and address the unique developmental stage of adolescents.
Finally, previous research on teenage smoking habits 44 found that teenagers who did not smoke were more likely to initiate breastfeeding than those who did smoke. In this study, no statistically significant differences were found between the 2 groups of mothers concerning breastfeeding initiation based on their smoking history. However, smoking was a statistically significant variable in the duration of breastfeeding. Smoking cessation strategies designed to target adolescent mothers may be beneficial in influencing positive breastfeeding outcomes.
Strengths and Limitations
The strengths of this study include the high participation and retention rate of study participants. Strategies such as the oral administration of the questionnaires, the use of response cards, the incentive of a movie coupon, and obtaining additional contact telephone numbers contributed to the high participation and retention rate. The study also has a unique sample due to the high proportion of First Nations adolescent mothers.
This study also has limitations. Correlational studies are weak in their ability to infer causal relationships, as preexisting differences in the study subjects may be plausible alternative explanations for the observed effects on the dependent variables. 45 Generalization of the findings of this study is also limited due to the use of a convenience sample. Study findings may differ if a larger and a more heterogeneous sample of adolescent mothers had been recruited. Furthermore, the predominant single recruitment site limits the generalizability of the study findings beyond the recruitment facility.
Recommendations for Future Research
A replication of this study with a larger sample size and with a more ethnically diverse sample of adolescent mothers may determine different or additional factors that influence breastfeeding initiation and duration. Additionally, adolescent mothers should be followed to the 6 months minimum recommendation for breastfeeding to obtain a more accurate breastfeeding duration rate for this population. Breastfeeding attitude and confidence enhancing strategies such as the use of peer supports, breastfeeding support groups specifically for adolescent mothers, involvement of supportive family and friends, and culturally sensitive interventions and supports to meet the needs of the First Nations mothers need to be developed, implemented, and evaluated to determine their effectiveness.
Resumen
Un estudio de correlación prospectiva se hizo para examinar la influencia de las actitudes y confianza de las madres adolescentes en la iniciación y duración de la lactancia materna. Se tomó una muestra de conveniencia de 100 adolescentes embarazadas que completaron la forma corta del cuestionario de escala de auto-eficiencia de la lactancia materna (BSS-SF) y el Cuestionario de Actitudes de Lactancia (BAQ). El BSS-SF se re-administró durante la primera semana postparto a aquellas adolescentes que iniciaron la lactancia materna (n = 84). Las adolescentes que practicaron la lactancia en el contacto inicial se les hizo seguimiento y se contactaron a las 4 semanas postparto. Se hicieron comparaciones entre aquellas madres adolescentes que iniciaron la lactancia materna (n = 84) y aquellas que no lo hicieron (n = 16). Significativamente más madres con puntajes altos en actitudes durante el prenatal iniciaron la lactancia materna. Las madres con puntajes más altos en actitudes sobre lactancia durante el prenatal y puntajes más altos de confianza en el prenatal y postnatal continuaron la lactancia materna con mayor probabilidad a las 4 semanas postparto. Los profesionales de la salud deben desarrollar estrategias para estimular las actitudes sobre lactancia materna y la confianza a las madres adolescentes.
